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m 2 ed and exiSg^dVtL teXS fT? Company,* Corporation' orga- 

• b e performed! CSfel £ i%"SKfi 

photoTSs^™ 11 rdatCS «> an improved process for the production and use of 

CoJSSCS^^ for producing photoresists, 

graphic emukions or Eelatin ilverV ron^ 9 • USmg 26,31111 s£lver hali °e photo- 
sensitive agent. Su^yt* are ^ ^ li2ht " 
tions and/or warm water. Gelatin and nrW ™f5 an , d , dev eloped with special solu- 
. . disadvantages for use as phoSt kve^^T- S ° lubl - ^ have man y 
treatments In addition wato S^ ^'-i , " mconv «uent to use repeated liquid 
substantially ^ tortSS^A^£^^" ^ ^ave becLe 
Synthetic binders for light-sensitive sSfer haM ^fl^ »■«■« to moisture, 
proposed but these, too, , Require liquid rrLt^n«> ^T 1111 . SaItS tave 8150 been 
difficult to properly hardenlu* various to form the image resist and it is 
by the action of light. 5 P 01 ? 111 ^ synthetic materials which are gellable 

surface t^^S^^^^l^^^ permanent 
or in a dry state. The colting i^ Tdonfbv ^Sn^"?* m a Ilquid ^ble state 
inconvenient in many caseTbec^ut of ^ e S g ' ^ or .™ Uer coatin S- ^ * 
metal, must be coated at^S rf ^2*',? *e support., e.g. 

composition must be shipped to the use?ofrtf^Lr »? rCS1St ^P 08 ^ or the 
position. These piece by pkce operation, L I if Wh ° 1 ? USt aM * e ™m- 
and produce coatings of mar?inal qSirv and SfaStT^ ° f com P ositi ^ 
obvious disadvantages. One of Aese is 7h a ^ ^ Elther P roce dure has many 

circuit boards in Jertab cases where ^^rnW coatm 8 s are a PPKed to perforated 
made through the perforations rfS S^uSnf 1° ^ do ? e > connections 
the preparation of photoresists bv t£ d ™ cu1 ^- Another disadvantage is that 

the user and a high^iS thTdirTwul mEZZZF^-^u^*"" * 

In Patent Specification No 11 28 1™ °? ? coating during the drying, 
localised permanent modification of 'a sohd I ^H^ bt daim a P rocess for * e 
comprises the step of laminating „! 5 SUrface m predetermined areas only which 
a dry, flexible p&tose^Kty " wh STm^TZ*™?' *. ^ ^ 

%^H5^*=W a dia20nium com - 
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where R and R. are each -CN -k-OB, or W^g^^o^ffi^ 
1 t0 g Tn b °addS fe^^3Si"^?3r b^cdxuV^ posing 
the photosensitive laye? imagewise to .actinic racbation j ^ rfyn^ 
cross linked polymer image therein either before ° r af ^ ™l* ^ ns of a 

^^havfn^Sd that the process described- in Patent ■ Specification 

K described and claimed in Patent Specification No. l,iza,8iu. ^i«,,tim 
wfrH;3v the t>res»nt invention provides an improvement, m or modification 
nf rh^rS descrLTn; Patent Specification No.' 1,128,850 and comprises a pro- 
. ^£S$£££L modmcation of a ^^ ta J^SS^SSi 

port^owarS whK HS low ■ to moderate adhesion, the .t^SSSSSSS^ 
fistins of a photopolymerisable composition comprising an- addition 
Sfor activatable b^ . actinic light and* photopolymerisable compound which con- 
S ns fes ftan 10 ethylenicaUy unsaturated, groups per molecule, .^P 0S1 °g Sf n P e ^ 
Stive layer imagewise to actinic radiation to form a polymer image; merem either 
S or after^emoval of the support' from the photosensitive ayer ; > ™™™g Je 
unexposed areas of the photosensitive layer by means of a liquid to i leave a resist 
S on ti^^olid surface and subjecting the surface carrying the resist nnage to ^an 
' etthing or plating treatment whereby the unprotected areas -thereof are permanently 

m0di Se" ethylenicaUy unsaturated groups preferably are vinyl or ^-m^yl v^i groups 
and it is preferred to use photopolymerisable compounds containing frorn^ 1 to .6 
a^rvlate or methacrylate ester groups. Such compounds may be derived from poly- 
bymi aMf^ aTalkylenf gfycols polyalkylene glyco * P^^ fo °^,g 
pentaerythritol by esterification with acrylic or methacryhc acid or an ester forming 

der f V f?is ?o? e e 0 ssential that the photopolymerisable compound contain more than . one 
emvlenicaUy unsaturated group, in the monomer molecule and, as examples of suitable 
KKbfc compositions containing monoethylenically unsaturated com- 

nmmH<! Tpference mav be made to compositions containing : ■ 

P0UD fa) 1o par^ Tby weight styrene, 70 parts by weight of a commerce polyester 
which is a viscous relatively low molecular weight polypropylene glycol/maleate/ 

nhthalate and 1 Dart by weight benzoin methylether; ■ . 

phthalateanaip y e m ethylmethacrylate, 20 parts, -by weight polymeric 
memytoemacrvTa?e, 25 parfs by weight monomeric polyethylehe, glycol -dimethacrylate 

methylmethacrylate. 25 parts by weight monomer polyethylene glycol dimethacrylate, 
1 part by weight. benzoin '.and 27 parts by Weight of silica. • •• . 

■ This last mentioned photopolymerisable composition may be prepared by mixing 
19 parts by wright of memylmethacrylate, 28 parts by weight of polymeric *netfayl- 
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S^^J^ e *SiiS^taS?.™ proportion to diWVojM 

-aj- atsur: awsiat-s ^» b ^ t 

our Specification No 807 948 vTtW. k ■ ethe f ^g"* and those disclosed in 
doubly bonded carboD indudL^nn H^S double bonds are con ugated with a 

R olyolsind P pScSSL such SLSrfS*. h, ZSZT* of alcoh ? ls > P^bly 
lene diaoylate, diemylen S dia^tlS i eth y le "? f*boxyhc acids, e.g. ethy- 
acrylate, emykne dH^E? li^mJtt^li^^.^™ 1 ^ 
. trunethacrylate, 1,4-cyclohexanediol dKwi ^tfaacrylate W-butanetriol 
pentaerythrito I triage and I 0 ? 13 '* 5 1,4-benzenedioI dimethacrylate, 

Stfaa^Se, djEglS! fiSS^JSSSr? ««*|"f and tetrad 
dimethaerylate, the bis-acrX<* P 01 dl ? cr y late 5 1,5-pentanediol 
ciilar weiri, 20O-15OO ™S a £3 m .«hacrylates . of. polyethylene glycols of mole- 
carboxynf addend ^SV £ oTSha^^ ° f * e ^-methylene 

^U-^&^jS^^S^iSSiM^ tere P hthal ^ diW ben-.' 
aldehydes,- such- as" ioAaWdv^kS^ 25T- 1 ' 4 w* 8 "?I*«a»tej styrene and unsaturated , 
ferred [addition i iStoSmS? A ' D outstandin g class, of these pre-- 
lene.carboxyhc Sf and |rf32K" £* • e ?« rs a . nd amides « alpha-meSiy- < 
wherein -th^moS cg^ polyols and polyamides 

or. oxygeH-int^irupted carbon: '^DrefeVrL SLf • gr °S p8 1S - s6lel y ^ - 

but n^nofunctional and « Afunctional,, 

tria^r^e&^^^^^^^^v^^ pcntaerythritol- 
pound .fbr, use in accordance whn* classes^ of photopolymerisable com- 

thfitol^denVa'tiverifor gf5 ^ nSdice^f ^ U ° n - * pre ^ red dass - of P^taery- ^ 
: by the geheVal- formula : P ^ C * m ^ present 'mention may be represented v 

• — Q— H,.C GH 2 — 0 — *' 

t-« '*' .'—O-ftC^ \^_o— .... 7 * r " .. .. 

■^SLS^tifaf!^ anache f- *«*» - atrylyl radical 

an. ether ^^fS L^c hv^^L^ T ™ ahph i tic h ydrocarbon radical, 
stituted aliphatic hydrobLbon radS ^SVSS 0r * carij03 I lic acid «« 
or hydrogen. When such DMta^A^H ^ Ch may Carry a:free bydroxyl radical 
able cbmpositions-ft X Tdea™^??"™^^ ^ ^ » photopolwis. 
macromo^ S o r g& c ? po^oS e Tio^l " !COm P 0 « tion a thermoplastic 
^T^^^^ ^;^'^ ^ formula include com- 

f :!-■ 3 (ROCH^qCH^p^CCH^dCHiGH,),, 
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of 2-4 carbons, eg. 2-hydroxyethyl, 3-hydro^-n-propyl 4-bydroxy-n-butyl; di- 
hydroxy-alkyl of 3 to 4 carbons, e.g. 2,3-dihydroxy propyl, and 
(1) groups of the formula: 



— (CH 2 CH s 0) s — CH s CH 2 OH 



where x=l to 5; 

and groups of the formula : 



-fcH 2 -CH0\-CH 2 -CH-OH 
V htt 3 'z CH 3 



where z=l to 5. 

(2) groups of the formula : 



— (CH 2 CH 2 0) y CH 3 



where y=l to 15; 

(3) groups of the formula : 



— CH- — CH — CH^O — C— B . 

.. " " .1 ■ ' ' 

OH : 

of the gr6ups are 

replaced by .1 . . 

O 

• - ; • V — o — c— b • ■ • 

where B Methyl, vinyl, ethyl or. n-propyl; 

(5) groups of the formula: . ..." 

—CH--- C— (CH.OOeCH=CH a ). 

•;' (CH 2 OH) r , . 



t&^Moxymethyi-2'-hydroxydiethyl - ether; 2,2,2,1 '-tettaacrylyloxyj 
SSiSl S and ^Z^ittiacr^lyloxyinethyl^'-hydroxydiethyl ether. 
y S^mbk tbennoplastic polymers for. use in the photosensitive composition m- 
* <5 eg those prepared by the reaction of a polymethylene glycol 
of tne ^TSSSaSfoEt whLm,n.is a whole number 2 to 10 inclusive, with 
m mixSS foi hSahydroterephthaUc, sebacic and terephthalic acid£ 2) mixture* ; of 
terephthalic, isophthalic and sebacic acids, (3) mixtures of terephthahc : a nd sebacic 
S and (4) mixtures of terephthalic and isophthalic acids, or prepared by ^eacnon 
of mkmre oV^aid glycols .wim ©mixtures of terephthalic .isophthalic and sebacic 
aciSd (ifl mixturls ; of terephthalic, isophthahc, sebacic and adipic acids, (b) nylons 
ofToCudesTe.g. N-methoxvmethyl polyhexamethylen* adipamide; (c) W^ene 
chlorMe^polymers, e.g.,vinylidene chloride/acrylomtnle, vmyhdene cMoride/meth- 
acryllte and vinylidene chloride/vinylacetate copolymers; (d> cellulose ethers, , e g. 
mXl ceUulose, ethyl" ceUulose and .benzyl-cellulose; (e) polyethylene, (f> synthetic 
Rubbers, ^rbutaoSe/acrylonitrile copolymers, and 2^1oro-l,3-butadiene poly- 
mers (g) cl lulose esters,- e.g cellulose acetate, cellulose acetate succinate and cellulose 
Se butyrate; (h) vinyl ester polymers and copolymers, e.g. polyvinyl acetate/ 
SL Sene/vmyl acetate copolymers, polyvinyl aoeta te/methacrylate and jpoly- 
vmyl acetate; (i) polyacrylate. and alpha-alkyl polyacrylate esters, e.g. polymethyl 



SfiS&K^ T 1 ^ ^ ****** 

carboxy* acid, of 3 o r tJS&jlg* «?E^<£5S^ 



■"II 
B OR 



m is 0, 1 or a higher num b er n is 1 o 1 *' 2 ' 3 ? 4 and y+ 2 * S«ater than 2, 
6 but not greater man 50() hlgher nUmber > and nv+m2 " greater than 

esters^r^^ontrodua^'trt^ ^ *« ****** and trimcthacrylate 
ester of the reacX pSf of tSSSSSSS" * ^ 11)6 ttia ^ 

acrylate and tetramcthacrylate S^r of P 1 ?* 1 ** °*de; and the tetra- 

propylene oxide with pStlSySl The^T P™*?* ° f «hylene oxide and 
average molecular ^bc^S^^^So/^ preferably have an 
groupfare us* ^ZSSSSS^^^S^ - 2 'to 6 ethylenically unsaturated 
invention, it is desirable fi5?S5jSS!^5S aV^?" With ^ presen t 
organic polymer solid at 50°C SuiS-A^ri^w * ermo P 1 ?«»c macromolecular 
• ted above as suiuble for.use wSb S^SHSdSJffiS"* *°" ^ 

or glass.. J ^ as metal e ?- c«>PPer or anodized aluminium, 

^^0^°^ r — * - the un- 

fied by etching or plating Thuf it ^ £.V?1 *u 8urfilce 18 Pexmanendy modi- 
etched surfacef or meta? plate ^f dSred a . suitablc "chant to form an 
image can be removed ta LlS. " modification of the surface, the resist 
or with additional mTchantcal I acting £r T™ M 1 ™* °* by mcam of a solvent 
abrading or by a ^iSS^SLT^ ™ bbin ?> bru ^g and/or. 
that the step of removin- the resist ie rht I thes ^ mea , ns ' b « it is to be understood 
photopolymerisable 2 S and polymerised portion of the 

In the event that the polymeric f^f 5 } • £p m P resent invention, 

the photopolymerisable IvSTSri^fti^S? 1 " ° paqU£ t0 radiation » wl »<* 
port before cxposure of the ptaS&bfc^W^ P ? lymeric 
to the polymerising radiation, and it^ P referre? TW rhl f * C SUp ?°^ is transparent 
:parent, she support can b* stripped 'from the fh™ - SUp ? 0rt should te 80 trans- 
exposure as convenient. . ™ PP - 110111 ** photo-sensitive layer before or after its 

m<^sable^myosStt n tiU\surSa m te^ET^ 1 'P**** the photopoly- 
:and surface -modification, and k£ i^,"^ Pt ior to exposure 
photopolymerisable layer a proTectiv^cSfiS ^f- prefeiTed to P rovide ° n the 
to lammanng the photo-senJltive ft^^i^T* 1 * P rior 

-dfefe surface to be 

protecting cover sheet is^retoably 5^6^013^^°' ^Pf 0 ? and optional 
port is preferably transparent to &^S^£d^^JS^^J ibo ^ the sup- 
.tion of the photopolymerisable-compoS Sd^Su i l me *°? t P oI yperisa- 
mensionaL stability, fo - temperature See? f „J ^ also- have good strength, di- 
-commpn sojvents. .The supportWst be cWn 5 . solvent action by 

amount of adhesion between me %ot6?*™^'^' *r^ yamodera * 
the latter can .be readily stripped in drT conditio^ 5f g ^P 0 " 50 * a t 

• ■ W aprotecc^ cover sheefis used? ^^^^S^^o 



sheet and coated element betweca rolls. ■ con tain addition poly- 

Mtt.W.ss^^ photo - 

^.l&^SSKrfSSimtai an element c«*^J-HgJ: 
ing p^o^nferLble layer ismade by ^oatmg a Igjc-^SS 

p nr£» as 

although this may be varied readily P«*«g^S^S^5S^A 
drying the layer, there is laminated to the surface t&ereor a comp0 sed 
suitable film support may be chosen from a wide var letyo f JJg^ d J^e 

may be chosen from the same group of S can be thinner than 

have a thickness in the same wide range, a though Recover eet can e 

the support with which it is used and should not be n ™W e M ™ * d ^ver films 

abrasion by virtue of the fact thar ft= ongmal support Hm nm J a P£< , is 

" dl ^™i?^SgSt^?^S*S^'><" «» provides . to=d 
' ^S; 5 of the nhotopblymerizable composition on its supporting film .can be 
tti cov^Ts ll^^ 

Wrf, SSTdbte photopolymerisable layers which are completely protected in 
£f saSS f 0S1 until P use. Who facilitates thorough inspection durmg manufac- 
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ture. To make a resist image on, for example, a metal support such as corner ■> ; e 
of ^enS,^ 5 ?* lamin t ted ^er film and S ttetSv«S1irS« 
of the photopolymensable layer to the metal support. The layer is stDlMo^edfr^ 
lint, dust and other kinds of harmful dirt as well as fmm Z,;™ protected from 
original support film. At the sanTtiT, i ^ be ^^^"dSSft^ta " 
The whole operation of the process of the invention SmSchET rinSSmS^ 
much simpler to carry out by the user than are the processes of A? JTT g 

A , . Example I 

n . - A solution was prepared of rhe following ingredients : 

Methyl methacrylate/itaconic acid copolymer (19/1) 24 S * 

Pentaerythritol triacrylate (Example 1 ' g " 

of Specification No. 1055196) 7R 

2-t-Butyl anthraquinone «"| n g * 

Oysial Violet (CI. Basic Violet 3) n'ofi I 

. Methyl ethyl ketone to make 120 0 

• .suppo^^^^ -phthalal nhn 

nvdWhff- -Ax llUte ^J™?*** «cid solution (2 volumes S+lvoC cone 

hydrochlonc acid) a second rinse with water and then dried with air je« 

„w„ coated support was laminated to the dean copper with the surface of the 

1 ■ ^ nee ^ be ' Ac ?tually it was. exposed to light through a hieh- 

'"SmSffiiSI'fiW-^i 5 ? r a ^ m ?? um Persulphate solution which removed l£e 
'^WS^^^^T^^^ the copper image covered with dyrf reS 
™ J£ i- u •? ** posed areas - resist, was removed from the copper bv washing S3; 
.methyl ethyl; ketone to provide a high quality printed . cucuft b£& g 

" ,! : « ' Example II 

^.solution was. prepared from the : following, ingredients : 

- Me£yl j^Ai^^/tn^ayUc icfd copolymer .(ft/1) ' \.r 3060 B 

. Pentaerythritol tnacrvlate (See" Example if ' - < g * 

Ethyh.Violet (CJ; ^600/ * „; % * 

9,lj0rPhenanthrenequinone - * — • ?~ ?• 

Acetone to make \ ' * * ' * - , £.5 

; 750.0 g. 

This soRition* was. coated on 0.003 mm. thick polyethylene tereDhthalar^ film *„a 
dried m air. to give a phbtopolynierisable la*er aboiSSoWnS S 'A sheet o^niH 



ing for 30 minutes, the imaged steel sheet was immersed in 30% nitric ^"Jjjjtad 
Sm of the steel had been etched away in areas not covered by the resist. This resulted 
in a steel relief image which was highly useful as a printing plate. 

Example III 
A solution was prepared as follows: 

Binder solution * f° 6 - 3 f 

Pentaerythritol triacrylate X'^r B " 

Ethyl Violet dye |- 

2-t-Butyl anthraquinone *•? S- . 

Acetone to make 750 ;° S; 

* 24.7% solution of methyl methacrylate/methacrylic acid copolymer (90/10) in 
methyl ethyl ketone. 

This solution was coated onto 0.003 mm. thick polyester film and dried to pro- 
vide a photopolymerisable layer. Dry thickness was 0.01 mm. . . H;< ... iUed 

A elass microscope slide was washed in detergent solution, rinsed in distilled 
water aid meTe^anol! and dried. The layer was then laminated to the glass at 
35°C, rpplymg finger pressure. The element was then exposed for 3 minutes through 
fhkh-conJast tralsparency to light from a carbon arc as in Example T 

After exposure, the polyester film was peeled from the surface and th? image 
was developed bashing ^/carbon tetrachloride. The polymer resist remained m the 
Treas which had been exposed. The resist-bearing slide was next immersed m 48 /„ 
hvaVofmoric add solution for 30 seconds and immediately washed in runnmg water. 
TWs ueaSnent caused the etching to extend about 0.05 mm. into the glass shde^in 
arSs no\ Sotected by the resist. The polymeric resist was next removed by swelling it 
£ meAylene chloride and swabbing clean. An etched relief image remained m the 
glass slide. 

• Example TV " ' 

' A photopolymerisable composition comprising 54 parts- polymemyhnethacrylate 
35 P frts P of adilcrylate of a polyethylene glycol having a molecular weighty f 3 0£ 5 
parts triethylene glycol diacetate, 5 parts 2-t-butyl anthraquinone, 0 3 /££ 2 '£ f 1 ^. 
lene bis-C4-eth V l-6-t-butyl' phenol) and . 0.7 parts Victoria/Pure Blue BO (CI. Basic 
Blue 7) Serf dissolved in rtchloroethylene was coated on 0.025 mm untreated poly- 
eAylene^ephthalate film and allowed to dry to provide a P^P?^!"^ 1 ^": 
The layer was laminated to clean copper dad rircuit board at a speed of 2^4 on per 
second and a roll temperature of 120°C to yield a sensitized photoresist board. The 
seSzed image was exposed for .40 seconds on a "Nu arc" Plate Maker, Flip Top 
Model FTS6M-2 carbon arc. The polyethylene terephthalate film was stripped off 
and me ^unexposed areas were dissolved in methyl chloroform to, yield a resist image 
on the surfac?of the copper.The resist image was found satisfactory for feme chlonde 

• etching and gave a printed circuit directly. It was also suitable for a solder electro- 
SS. resist aUowing imagewise electroplating of lead-tin alloy It was also suitable 

■ for copper plating and copper pyrophosphate' plating baths without underplatmg or 
nodule formation. ' ' ! ■ • 

Example V ' 

A similar composition to Example W was prepared except 35 parts methylene 
glycol diacrylate was used in place of. the polyethylene glycol diacrylate The results 
obtained with this material were very similar to those obtained in Example IV except 
the ohotospeed was different. An exposure of 15" seconds was all that was required L for 
Slcomposition. The results of ferric chloride etchmg, solder plating, and copper 
: pyrophosphate plating were similar to results obtained in Example. IV. 

" ; '. " Example VI '• 
• A" similar Composition- to Example IV was made replacing die; polyethylene 
glycol diicrylate wim 35 parts of the triacrylate of oxyetiiylated tiimediylolpropane 
faverage mol. wt. 1000) as described in U.K. Patent Specification No. 1,055,198. 
This composition was used on. copper clad board in the manner described^ Example 
IV and the resist image could be etched in ferric chloride, solder plated ma lead-tm 
. fiuoroboricadd bath or cbpper plated- in a copper pyrophosphate bath. The results 
were as follows : * 



cxpo^d^phtinrwa^c^n, " ^ * ^ a *«* At this 

Copper plating was also satisfactory. 

. Example VII 

n^lmtt^^ of a copolymer of so% 

5.4 parts methylene glycol diacrvlSe 5 4*™ f'lJST* P^erythritol triacrylate, 
2^-methylene biK^S^S^tlfS 0 S^"^ 03 P art 

dissolved in tricMorbcthyiene was TraaSd iSn } nmt J P ° f V ^ ct0I ? a Pure Blue BO 
thalate-fihn and dried i to" ihicknS S Oo35 P 0 ^ 1 ** tereph- 

■■sssals 

26 amps. per 929- sq. cnTand 55°C PPa " P^P^P 1 ** plating bath at 30 

' -rfA"i4^7eJ&yStSSffi S0 {W 10 .^yl-e tere P htha,ate/ 2 ° 
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Example VIII 

arc described in Example IV. The polvetfavlene tXJ^jt 9 e, ^P To P arbo11 
•the imaged layer was devel^H ;^ o ilZ- y i ? tere P h thalate film was removed and 

• . perchloroethK ffiS^^Tl^TK 7 f " » f • 

unexposed areas leavm<rTrSfct iZ Jll « * a c - Thls solvent- readily dissolved the * 

... chloride. ..The resist image WijwSSSLS of dm * 1 P™«i in ferric 

. .technique the. resist iaJ^^SS^f^A wS^h?"" ^ • In 

, alcohol, the" rosin .allowed to drv and then rhl ^ • wh " e . rosm m. isopropyl 

210°C. for 7 seconds and slowlv wifhdrLJ ^*?* Td :™™™* »n molten solder at 45 
' with the molten solder Sd'S Resist nroTeaekX "PP^^^d-was: readily we 
This is an excellent example of how a wave F PP " b( ^ B solder P lated - 

can be used to rapidly appfy ^i^5?S5f^ ^ 



30 



. . " . . JbXAMPLE IX - 

' ' gl^rta^^ 35 Part, 1,4-butylene 

' ,.0.7. part 2,2'-methylene bSSvf I H,^f T' 5 ,TO ^t-P^lanthraquinone, 
-BO dissolvW.in^^ Pf rt Victoria Pure Blue 

0.025 mm thick polyethylene terepl^late fifrn^v layer on a 

The coating after drying w^s SS3S2 1 m , ^ * u * n « of °-°U5 mm. 

. - machines a! 120°C Kw?b JK of 2 54 Sn^r * bt>ards usin S ^ .roll 

seconds on the FUp. Top SbTn arc w t e " ° f " ^ 30 

- After exposure, ine* pollster fita was ^no^^ ^ levSi™^ 0 - 

• --was * taiUA ^."SS^^SsBj; 
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A composition simUor » *e «^«S? 1 «^ E rir^"" Pt 5 
Spi&aadf better than when the monomer m Example IX was used. 

coated as in Example IX and yielded similar results. 

Example XII , . ' 

A composition simuar » B»mp le ^,£1^* »^£££r£5 

the Flip Top carbon arc descnbed m iixampie av ana guuu readilv 



Example X 

Example XIII 



A composition simuar to Example :IX .except W^5£?yfeSfSgfi 
Example LX. 

Example XIV . . , 

A composition was prepared similar to that of Example IX except tetrameftyl- 
emylene STmmeZcrylfte was used as the monomer with sumlar ""gfc™** 30 
SlompoVition was lanunated to glass, exposed for 40 seconds 
carbon arc, a suitable image was obtained with good adhesion to the 

this composition. 

Example XV. ;"' . . . 

Using the composition described in Example V, the coating was 

fiufe w5 Tobta?ned when 20% hydrofluoric acid was used rather than 48%. 

Example XVI 

A" composition was prepared comprising 49 parts -^fe^^^^K 45 

when applied.*, a substrate through pressure nip rollers. The 
■ - Ktf obtained were very similar to those described in Example V. ^ 

- n - • Example XVII ' 
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£££ SJT ^ devd °P ment * e were found satisfactory as ferric chloride 

Example XVIII 

A composition was prepared which was basically the same as in Examnl^ TV 
5 except the monomer was pentaerythritol triacrylate instead ofl 4-but^lenf Hj IF 

acrylate. The composition was applied to a^lyestef^port £in Exanink Dft 5 

w -ate coverS with "NicfoS.^sScS T&'Sffio'Sir ^mSa^n 
10 the sample was heated for 2 minutes at 16S°C ar ,H ^ru , ianm3atlon 

exposed with a 1200 watt mer^^ou^e collnnated S a" 10 
tube 26 inches long. The exposnrV required wis 8 seco^and! aftt ™7of thl 
. .. support, the image was developed for 30 seconds in methTchteoX wWcW^h 

15 " 2S™f*r^ 3r f aS ° f *t k - yer leavin S an insoluble rSsfimage™ £^ ?Jg 

iS£ ^ development the image was baked for 10 minutes at lSO^t was Sen 
^ k?1 2 miDUtes ,n one nonnal ^ etcfaant > which easily removal the £n£ed 
gold which was not protected by the resist. The results were^cXm ^ 

:• WHAT WE CLAIM IS : — 

L . A P™" 5 f °r the localised permanent modification of a sohd surface in ore 
..determined areas only which comprises laminating at a temperature to tn 150 P °r 
directly to the surface a dry, flexible photosensitive layer which is Sated on a fleJilS 
^oly.menc film support towards which it has low mmodeme adhesion the nhom 

pound which contains less than 10 eVSly^ied SSfSfSSSSe^ 
posing the photosensitrve layer irhagewise to actinic- radiation m ^™ I i * 
. nmga.therein either before or after removal of SsuSSn ?™ 

iayet.tentooing ft..***,** «.» * <*#Z£*g?5££ JU?3?SS 
.to km a. res,st image on die solid .surface T and subjecdnE Se Lfc^ca™n» , 2 1 "f 

9. A process according to any one of the preceding claims wherein th* 
50 port transmits radiation-..to ..which the layer is photosensitive SUp " 

*fie la^af tt >^ P osnre rdiDg ' i ° ^ 9 * ** fiIm ^ « —e d from 

;.tefe P hkfatrn£ S ^ S * 9 " 10 < Wherdn * e ^ * * Polyethylene 

' ' We^ ySTSUSi M 

fi ^14. A process according : to claim 13, wherein the cover sheet is a polyethylene 
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15. A process according to any one of the preceding claims, wherein the resist 
is subsequently removed from the unmodified areas of the surface. 

16. A process for the localised permanent modification of a solid surface accord- 
ing to claim 1 substantially as hereinbefore described. 

17. An element comprising a surface carrying an image and obtained by a pro- 
cess claimed in any one of claims 1 — 16. 
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